0000 0 0 43(6:503-512(2005) doi:10.1360/aps040148 
Acta Phytotaxonomica Sinica http://www.plantsystematics.com 


DU LD DU T] DNA mtm CELO D UU U CE C] 


uuuut 
Uy (Been UE Sup. app E 


(000000000000000000000000000000 O0 810008) 
“(00000000000000000 00 730000) 
(000000000 00 100039) 


Phylogeography of Juniperus przewalskii (Cupressaceae) 
inferred from the chloroplast DNA trnT-trnF 
sequence variation 
"ZHANG Qian 'YANGRui “WANG Qin *'LIU Jian-Quan’ 


'(Qinghai-Tibet Plateau Biological Evolution and Adaptation Laboratory, Northwest Plateau Institute of Biology, 
the Chinese Academy of Sciences, Xining 810008, China) 
"(Key Laboratory of Arid and Grassland Ecology, Lanzhou University, Lanzhou 730000, China) 
“(Graduate School of the Chinese Academy of Sciences, Beijing 100039, China) 


Abstract The topological effect of the Qinghai-Tibet Plateau during the Quaternary climatic 
oscillation must have important effects on the patterns of spatial distribution and genetic 
structure of organisms distributed there. To obtain a better understanding of the historical 
dynamics of present-day species in this region, we examined the population structure of 
chloroplast trnT-trnF sequence variation in Juniperus przewalskii, an endemic tree species 
mainly distributed in the northeast plateau. Data were obtained for 392 trees from 20 
populations covering the total distributional range of the species. Three cpDNA haplotypes 
were recorded and were structured into two geographical areas: haplotype A was present on 
the plateau platform, while all three haplotypes occurred along the plateau edge. Total genetic 
diversity, Hr, was 0.511, with most variation distributed among rather than within populations 
(Gs1=0.847). Along the low altitudinal plateau edge, haplotypes A, B and C tended to be fixed 
or nearly fixed in different populations, indicating that the species may have survived the last 
glacial period in different refugia within this area, and the bottlenecks due to the repeated 
reduction and expansion of the population size resulted in the reduction of biodiversity. 
However, in one population both haplotypes occurred at intermediate frequencies, indicating 
the possibility of a contact zone or less strong bottleneck effect. On the eastern plateau 
platform, haplotype A was commonly fixed in the current disjunct populations, suggesting a 
common postglacial recolonization and a following founder effect. Our results indicate that 
there might exist in multi-glacial refugia in the plateau edge and both bottleneck and founder 
effects resulting from the repeated climatic oscillation combined had played important roles in 
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shaping the current haplotype distribution pattern of this tree species. 
Key word  Qinghai-Tibet Plateau, Juniperus przewalskii, cpDNA, trnT-trnF, phyloge- 
ography, bottleneck, founder effect. 
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Fig.1. The distributional range and haplotype distribution of Juniperus przewalskii. 
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Table 1 Origin of materials, frequency of cpDNA haplotypes and measures of haplotypic (He) in the 20 populations of 
Juniperus przewalskii 
OO oo [ Hu OO poo [] (00) [] 
Popula- Location Latitude Longit- Altitude Voucher? Sample Haplotype (frequency) 
tion ude size? (He) 
code 
1 OO 36° 94° 3760 m OQ 15(15) A(0.933) B(0.067)  C(0) 0.125 
Golmud, Qinghai 13.228' 17.166' (J. Q. Liu) 
1578 
2 ooog 37° 97° 3340m QQ 14(14) A(1.000)  B(0) C(0) 0 
Delingha,Qinghai 26.443' 45.766' (J. Q. Liu) 
1540 
3 UB 36? 98? 3700 m OQ 21(10) A(1.000)  B(0) C(0) 0 
Dulan, Qinghai 20.387’ 14.870' (J. Q. Liu) 
1587 
4 ooog 35° 97° 3750m OQ 20(10) A(1.000)  B(0) C(0) 0 
Xiangride, 55.123' 46.087’ (J. Q. Liu) 
Qinghai 1579 
5 oog 38° 100° 3200 m 00 16(10) A(1.000)  B(0) C(0) 0 
Qilian, Qinghai — 13.685' 15.279' (J. Q. Liu) 
0717 
6 Jat 38? 100? 3040 m [] 20(10) A(1.000)  B(0) C(0) 0 
Qilian, Qinghai 09.010’ 55.482' (J. Q. Liu) 
1518 
7 uu 36? 99? 3210m O00 22(10) A(1.000)  B(0) C(0) 0 
Gonghe, Qinghai 54.939’ 36.209' (J. Q. Liu) 
1601 
8 [1 EO DI D] 35? 99? 3700 m [] 17(10) A(1.000)  B(0) C(0) 0 
Xinghai, Qinghai 32.376' 50.996' (J. Q. Liu) 
0801 
9 aat 34? 00? 3520m OOO 24 (10) A(1.000)  B(0) C(0) 0 
Magén, Qinghai 47.888’ 14.123' (J. Q. Liu) 
1765 
10 uu 37? 02? 3010 m [] 23(14) A(0.130)  B(0)  C(0.870) 0.226 
Huzhu, Qinghai 01.877’ 15.027’ (J. Q. Liu) 
1300 
11 OO 35° 02° 3100m OOO 20 (10) A(0) BO)  C(1.000) 0 
Tongren, Qinghai 31.884’ 14.600’ (J. Q. Liu) 
0072 
12 oog 35° 012 3120m [ 22(12) A(0.045) BO) C(0.955) 0.096 
Tongren, Qinghai 16.107’ 53.775’ (J. Q. Liu) 
1288 
13 mnm 34? 012 3400m O00 18(10) A(1.000)  B(0) C(0) 0 
Henan, Qinghai — 31.274' = 11.337’ (J. Q. Liu) 
0065 
14 OO 38° 99° 3280 m [] 20 (10) A(0) B(0)  C(1.000) 0 
Sunan, Gansu 41.816' 30.896' (J. Q. Liu) 
1499 
15 ODO 36° 101° 2500m OO 22 (15) A(0.091) BO) C(0.909) 0.165 
Tianzhu, Gansu 53.161” 41.269" (J. Q. Liu) 
1451 
16 OO 36° 102° 1900 m [ 18(10) A(1.000) B(0) C(0) 0 
Yongdeng, Gansu 41.075’ 45.620' (J. Q. Liu) 
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O 1 ([]) Table 1 (continued) 
DU (00) D 
Popula- Location Latitude Longit- Altitude Voucher? Sample Haplotype (frequency) uu 
tion ude size? (He) 
code 
17 0 37° 02° 3020m [] 21 (10) A(1.000)  B(0) C(0) 0 
Zhangye, Gansu  23.245' 32.444' (J. Q. Liu) 
1495 
18 0 34° 02° 3480m 000 24 (14) A(0.542) BO) C(0.458) 0.496 
Luqu, Gansu 04.705' 38.094’ (J. Q. Liu) 
LMS 
19 0 33° 03° 3100m [] 23 (23) A(0) B(0)  C(1.000) 0 
Zoigé, Sichuan 37.820' 14.720' (J. Q. Liu) 
1873 
20 [] 32? 03? 2990 m [] 12 (12) A(0)  B(.750) C(0.250) 0.375 
Songpan, Sichuan 23.383' 31.438’ (J. Q. Liu) 
1909 
1) DO D O O (HNWB)D 2) DO DO 000 
















































































































































































1) Vouchers are preserved in the herbarium of Northwest Plateau Institute of 





Biology, the Chinese Academy of Sciences 
(HNWP). 2) The following number denote the individuals being sequenced in each population. 
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Fig. 2. The trnT-trnF sequence difference of three haplotypes in Juniperus przewalskii. 
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